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Functional Nanofiber and Nanocoating for Biological Application 
Biological field has been developed for improving our daily life aiming at the application for 
industrial or medical field. This thesis proposes two cases of application suitable for medical 
application. First, how to do the fastest hemostasis when we injured, and surgical procedure. Rapid 
hemostasis after injury may promise not only fast curing our body but making activities easier than 
bleeding situation. Second, medical instruments, such as used in operation and medical treatment, 
have a difficulty in tissue adhering on the surface and high surface temperature.  
Chapter 1 describes introduction and overview of this dissertation and thesis outline.  
In daily life and medical field, rapid hemostasis is most significant factor for preventing death 
and fast wound healing. For that purpose, calcium carbonate composite and nanofiber with 
human-friendly materials to achieve advance in rapid hemostasis are investigated. 
Chapter 2 describes the calcium carbonate composite with rapid blood coagulability by coating 
the surface of particle using LbL self-assembly method. By controlling the surface structure and 
coating multilayers, artificial calcium carbonate composite was developed. The calcium carbonate 
composite possesses faster blood coagulability than that of the pure calcium carbonate and 
cuttlefish bone. 
Chapter 3 describes the nanofiber with calcium carbonate and natural material for improving 
blood coagulability. The use of natural material, the changed surface wettability of nanofiber from 
hydrophobicity to hydrophilicity in blood contact angle. Especially, in this chapter, more specific 
blood coagulation test by performing animal experiment using nanofiber mat was demonstrated. 
In medical field, there is significant problem in using metallic medical devices for hemostasis 
because of the tissue adhesion. Hereafter, Chapter 4 and 5 describes anti-adhesion coating for 
medical devices to solve obstacles of hemostasis caused by adhesion of tissue on the medical 
devices.  
Chapter 4 describes application of anti-adhesion for metallic surface against biological surface 
through surface wettability. At first, the problems of adhesion with the metallic surface and 
biological surface was confirmed. To solve these problem, superhydrophobic material was coated 
on the metallic surface. The superhydrophobic surface showed good anti-adhesion property against 
water containing biological surface. Next, the mechanism on the change of adhesion force was 
discussed based on the mechanical model using surface free energy. 
Chapter 5 describes advancement in coating film on the metallic surface against oil and water 
for anti-adhesion. As reported in Chapter 4, superhydrophobic surface is weak against oil media. 
From this reason, the omniphobic surface was developed. This surface is strong not only against 
water solution but also oil.  
Chapter 6 summarizes of this study and describes future work. 
